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Results
During the study period, 1056 pa ents with head injuries were studied. Of these 202 cases required surgical interven on and 32 were excluded. Mean age of the study popula on was 38.7 years with the male to female ra o of 3.49:1. Road traffic accident was the most common cause of TBI (76%). Overall mortality rate was 11.17%. Unfavorable GOS at discharge was 43.5% and 26.1% at three months follow-up.
Conclusion
TBI con nues to be a significant burden of neurosurgical care in major neurosurgical centers in Nepal. This study contributes data on the e ology and clinical profile of pa ents with TBI from ter ary care center of Nepal.
INTRODUCTION
Trauma c brain injury (TBI) is one of the most devasta ng types of injury. It affects all ages; however, majority of road traffic injuries (RTI) occurs in young adults of produc ve age group. It is one of the leading causes of death and disability 1 w o r l d w i d e . T B I i s h e t e r o g e n e o u s i n t e r m s o f pathophysiology, clinical presenta on, and outcome, with case fatality rates ranging between < 1 % in mild TBI up to 1 40% in severe TBI. Due to rapid surge in urbaniza on, motoriza on and economical libera on, many Asian 2 countries have an increased risk for TBI. In Asian countries, health systems that are o en not able to provide adequate treatment and rehabilita on services to TBI pa ents, creates a 'double risk'. There is a gap in literature on health informa on system on epidemiological data especially in Asian popula on. The economic consequences of TBI are reported to be enormous, and yet es mates of the cost of TBI within Asia could not be found in the literature. It is important to elucidate the true burden of disease in Asia in order to tailor specific preven on programs aimed at allevia ng this increasing epidemic as TBI has the preventable nature. Primary brain injury occurs at the moment of impact leading to only a part of brain to be damaged. Numerous secondary brain insults (SBIs), both intracranial (hematoma, vasospasm, edema, and hydrocephalus) and extracranial or systemic SBI, complicate the ini al damage in the ensuing hours and days and lead to secondary brain injury. The primary clinical objec ve a er severe TBI is to prevent secondary brain injury, a common sequalae to the primary mechanical impact. In the ICU, the mainstay of treatment of pa ents with TBI is the preven on of systemic SBI such as hypoxemia, hypotension, ischemia, hypercapnia, hypocapnia, hyperthermia, acute anemia, hypertension, hyperglycemia, hypoglycemia, and hyponatremia. Most commonly, TBI pa ent presents with headache and vomi ng followed by skull fracture with history of loss of consciousness (LOC). Nasal bleed, ear bleed, ecchymosis over mastoid (ba le's sign) and CSF rhinorrhea/otorrhoea are clinical findings sugges ve of basal skull fractures. Neurological assessment for assessing severity of TBI is commonly done by Glasgow coma scale (GCS) but low score 3 of GCS do not necessarily predict bad outcome. Tradi onally, TBI has been classified by mechanism (closed vs penetra ng), by clinical severity (Glasgow coma scale [GCS]), and by 4 assessment of structural damage. The GCS has evolved into a universal classifica on system for the severity of TBI, and consists of the sum score (range 3-15) of the three components (eye, motor, and verbal scales). For assessment of severity in individual pa ents, the three components should be reported separately. There are numerous factors that determines the outcome in head injury pa ents namely age, sex, severity of injury, intracranial pathology, intracranial 5 pressure and associated injuries. People with TBI-related 6 disabili es have been associated with shorter lifespans. Ventura et al found that the lifespan of people with TBI 7 related disabili es was reduced by approximately 8 years.
The risk of death a er a TBI has been es mated as 7 mes greater than that of the general popula on in the first year a er injury and 5.3 mes greater than that of the popula on 8, 9 over an average of 7 years a er injury. Condi ons that promote a shorter lifespan among those persons with a TBI were seizures, sepsis, diges ve condi ons, pneumonia, and other respiratory condi ons, as well as external causes and 10 uninten onal injury. TBI is also associated with significant socioeconomic burden not only in Nepal but also in other 11 developing countries. A worldwide interest in TBI is currently trending as it has been shown that its consequences are not only limited to the acute post injury phase, but chronic sequelae and severe long-term adverse outcomes, such as cogni ve impairment and early onset demen a may develop. World Health Organiza on (WHO) predicts that TBI will be one of the most dominant causes of death and 12 disability by the year of 2020. Despite the enormous progress in the understanding of TBI and the establishment of evidence-based guidelines for its management, studies have demonstrated considerable varia ons in the care of 13 pa ents with severe TBI. Trauma c brain injuries are the neglected disease of modern society and are commonly overlooked even by neurosurgeons and it derives only li le a en on from the policy makers both from na onal and 14 interna onal level. Nobel Medical College Teaching hospital is one of the largest ter ary care centers situated in the eastern part of Nepal with round the clock neurosurgical facili es with neurosurgery dedicated 34 ICU beds. Hence the present study seems feasible at this centre. Developing countries are facing major challenges of preven on, prehospital care, and rehabilita on in their rapidly changing environments to reduce the burden of TBIs. This study aims to describe the epidemiological, clinical characteris cs, and short-term outcomes of pa ents with TBI admi ed to our ins tute during the study period.
METHODOLOGY
This is a prospec ve cross-sec onal study conducted in the Department of Neurosurgery at Nobel Medical College Teaching hospital, Biratnagar Nepal from October 2016 to December 2017. All pa ents aged 16 years and older with the diagnosis of TBI were included in the study. Post cardiopulmonary resuscita on (CPR) cases, pa ents with significant other system injuries, which could affect the GCS and pa ent transferred in from other hospitals during treatment or those who declined ac ve treatment, were excluded from the study.
Glasgow Coma scale was assessed a er resuscita on and they were classified based on severity of head injury defined as severe (GCS 3-8), moderate (GCS 9-12) and mild (GCS [13] [14] [15] .Pa ents were managed with the standard head injury protocol and then discharged once they met the discharge criteria. The Outcome of pa ents was assessed at the me of discharge and at 3 months follow-up using Glasgow outcome scale (GOS). Outcome was assessed using the 5 point Glasgow Outcome Score (GOS) at discharge and 3 months. GOS was dichotomized in unfavorable ( versus favorable (GOS 4-5). Analysis of frequency, mean, ra o and range of the collected data were done using Microso Excel 2007 and SPSS version 20. Spearman's correla on coefficient was used to see the significant correla on between GCS and GOS. For the test of sta s cal significance P value of < 0.001 (99.9% CI) was considered as significant.
RESULT
Over the study period 1056 cases were admi ed with diagnosis of head injury. Two hundred and two cases underwent surgical management. Thirty-two pa ents were excluded for various reasons as already men oned in exclusion criteria. The remaining 170 pa ents were the subject of this study and. There were 129 cases of severe head injury. Remaining 854 cases were managed conserva vely. 
Age distribu on
In the present study the age of study popula on ranged from 16-82 years with the mean of 38.7 years as shown in the table 2.
Sex distribu on
Among total admission, 821 were males and 235 were females with male to female ra o of 3.49:1 (Figure 1 ). 
Mild Head Injury

Mode of Injury
In the present study, road traffic accident was the most common mode of head injury followed by fall injury as shown in figure 2. 
DISCUSSION
Trauma c brain injuries (TBI) are among the worst consequences and are the major causes of death in pa ents under the age of 25 years. It is also the leading cause of trauma related coma and disabili es. In developed countries the rate of deaths induced by head injury has been about 21% in the first month and this rate goes up to 50% in 15 developing countries. The importance of the problem of TBI is always underes mated due to the lack of research and good quality data in Nepal. This study was conducted to minimize the literature gap. Several clinical characteris cs of severe trauma c brain injury influence pa ents' outcome. The most important characteris cs are the pa ent's age, the ini al Glasgow coma score, the presence or absence of pupillary abnormali es, and to a lesser extent, CT-based 16 classifica on of the severity of the injury. In the present study, TBI predominated in young men in the form of severe TBI and mostly occurred due to RTAs. Pa ents with severe TBI have long hospital stay demanding high-level care and extra resources in a resource constrained place like Nepal. In the present study, pa ents' age ranged from 16-82 years and mean age was 38.7 years. The male to female ra o was [17] [18] [19] [20] 3.49:1, which correlates with previously published studies.
It is also observed that young male is most commonly affected by TBI. A sta s cal significant associa on was observed in low Glasgow coma score and mortality as an outcome as illustrated in table 3 & 4. These findings are   11 consistent with other studies. The most common mode of injury in this study was road traffic accident followed by accidental fall injury which shows the same mode of injury 21, 22 as in other studies. Agrawal A et al conducted a retrospec ve study to evaluate and describe the epidemiological and clinical characteris cs of pa ents with trauma c brain injury and their clinical outcomes following admission to a rural, ter ary care teaching hospital in India. In his study, road traffic crashes was the leading cause of TBI in rural Maharashtra affec ng mainly young adult males and at least 10% of survivors had moderate or more severe TBI-related disabili es. He concluded that future research should include prospec ve, popula on based studies to be er elucidate the incidence, prevalence, and economic impact 12 of TBI in rural India. In the present study 19.13% underwent surgical treatment whereas 80.87% were managed conserva vely. In a study by Myburgh et al, the opera ve 23 cases comprised of 37-67% of total TBI. The outcome of TBI 24, 25 depends on the GCS at the me of presenta on. GOS at discharge and at 3 months follow-up was be er for those with moderate head injury compared to severe head injury. Low Glasgow Coma Score at admission was significantly associated with mortality as an outcome. This report is 26 similar to many other reports from different literature. In a study by G. Gururaj, recovery rate was higher among mild TBIs (65%) compared with moderate and severe TBIs (55% 26 and 38%). In this study unfavorable GOS at discharge was 43.5% and 26.1% at three months follow-up. Overall mortality rate was 11.17% (n=19 
CONCLUSION
Trauma c brain injury con nues to be a significant burden of neurosurgical care. Majority of head injuries were seen in male and middle age group due to more outdoor ac vi es. Knowledge about the causes, pa ern, and distribu ons about TBI pa ents from this study is expected to be helpful in policy making, research, health management, rehabilita on and development of standard protocols for research and management at the na onal level in Nepal and other developing na ons as well. Appropriate data can help direct resources to developing health systems in the region, which can address the need for preventable, neurosurgical, and rehabilita on services for TBI.
RECOMMENDATIONS
Trauma c brain injury is characterized as the "silent epidemic". It contributes to a substan al number of deaths and cases of permanent disability. Programs and policies to reduce trauma c brain injury (TBI) rates are assumed to help in reducing injury rates overall thereby reducing the health burden.
LIMITATION OF THE STUDY
This study is a single center study. Those cases of head injury, which were not admi ed primarily in our center due to unavailability of vacant ICU bed, may have contributed to a significant selec on bias. Outcome assessment of only 3 months dura on may not be sufficient to comment on the outcome.
